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(57) ABSTRACT

The present specification relates to a heterocyclic compound
represented by Chemical Formula 1 and an organic light
emitting device comprising the same.
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HETEROCYCLIC COMPOUND AND
ORGANIC LIGHT-EMITTING ELEMENT
INCLUDING SAME

[0001] The present application is a national phase entry
under 35 US.C. § 371 of International Application No.
PCT/KR2018/004317 filed Apr. 13, 2018, which claims
priority from Korean Patent Application No. 10-2017-
0047933 filed Apr. 13, 2017, all of which are incorporated
herein by reference.

TECHNICAL FIELD

[0002] The present specification relates to a heterocyclic
compound and an organic light emitting device comprising
the same.

BACKGROUND ART

[0003] An organic light emission phenomenon generally
refers to a phenomenon converting electrical energy to light
energy using an organic material. An organic light emitting
device using an organic light emission phenomenon nor-
mally has a structure comrising an anode, a cathode, and an
organic material layer therebetween. Herein, the organic
material layer is often formed in a multilayer structure
formed with different materials in order to increase effi-
ciency and stability of the organic light emitting device, and
for example, may be formed with a hole injection layer, a
hole transfer layer, a light emitting layer, an electron transfer
layer, an electron injection layer and the like. When a
voltage is applied between the two electrodes in such an
organic light emitting device structure, holes and electrons
are injected to the organic material layer from the anode and
the cathode, respectively, and when the injected holes and
electrons meet, excitons are formed, and light emits when
these excitons fall back to the ground state.

[0004] Development of new materials for such an organic
light emitting device has been continuously required.

DISCLOSURE

Technical Problem

[0005] The present specification is directed to providing a
heterocyclic compound having excellent electron transfer,
electron injection and electron control abilities, and, when
used in an organic material layer of an organic light emitting
device, particularly, an electron injection layer, an electron
transfer layer, a layer carrying out electron transfer and
injection at the same time or an electron control layer,
thereby lowering a driving voltage, increasing light emission
efficiency or enhancing lifetime properties of the device, and
an organic light emitting device comprising the same.

Technical Solution

[0006] One embodiment of the present specification pro-
vides a heterocyclic compound represented by the following
Chemical Formula 1.
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[Chemical Formula 1]

i)

X
| /\/)—L—Arl

(G,

[0007] In Chemical Formula 1,

[0008] @1 is hydrogen; deuterium; a nitrile group; a nitro
group; a hydroxyl group: a carbonyl group; an ester group;
an imide group; an amide group; a substituted or unsubsti-
tuted alkyl group; a substituted or unsubstituted cycloalkyl
group; a substituted or unsubstituted alkoxy group; a sub-
stituted or unsubstituted aryloxy group; a substituted or
unsubstituted alkylthioxy group; a substituted or unsubsti-
tuted arylthioxy group; a substituted or unsubstituted alkyl-
sulfoxy group; a substituted or unsubstituted arylsulfoxy
group; a substituted or unsubstituted alkenyl group; a sub-
stituted or unsubstituted silyl group; a substituted or unsub-
stituted boron group; a substituted or unsubstituted amine
group; a substituted or unsubstituted arylphosphine group; a
substituted or unsubstituted phosphine oxide group; a sub-
stituted or unsubstituted aryl group; or a substituted or
unsubstituted heteroaryl group,

[0009] L is a direct bond; or a substituted or unsubstituted
arylene group,
[0010] Arl is a substituted or unsubstituted heteroring

comprising two or more Ns, and

[0011] nis an integer of 0 to 3, and when n is 2 or greater,
structures in the two or more parentheses are the same as or
different from each other.

[0012] Another embodiment of the present specification
provides an organic light emitting device comprising a first
electrode; a second electrode provided opposite to the first
electrode; and one or more organic material layers provided
between the first electrode and the second electrode, wherein
the heterocyclic compound represented by Chemical For-
mula 1 is comprised in one or more layers of the one or more
organic material layers.

Advantageous Effects

[0013] A heterocyclic compound according to one
embodiment of the present specification can be used as a
material of an organic material layer of an organic light
emitting device, and by using the same, efficiency can be
enhanced, a driving voltage can be lowered, and/or life
properties can be enhanced in the organic light emitting
device.

DESCRIPTION OF DRAWINGS

[0014] FIG. 1 illustrates an organic light emitting device
(10) according to one embodiment of the present specifica-
tion.

[0015] FIG. 2 illustrates an organic light emitting device
(11) according to another embodiment of the present speci-
fication.

[0016] FIG. 3 illustrates a molecular 3D structure for
Compound E3 according to one embodiment of the present
specification using Chem 3D Pro.
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[0017] FIG. 4 illustrates a molecular 3D structure for
Compound E6 according to one embodiment of the present
specification using Chem 3D Pro.

[0018] FIG. § illustrates a molecular 3D structure for
Compound [ET-1-E] using Chem 3D Pro.

[0019] FIG. 6 illustrates a molecular 3D structure for
Compound [ET-1-I] using Chem 3D Pro.

REFERENCE NUMERAL

[0020] 10, 11: Organic Light Emitting Device
[0021] 20: Substrate

[0022] 30: First Electrode

[0023] 40: Light Emitting Layer

[0024] 50: Second Electrode

[0025] 60: Hole Injection Layer

[0026] 70: Hole Transfer Layer

[0027] 80: Electron Transfer Layer

[0028] 90: Electron Injection Layer

MODE FOR DISCLOSURE

[0029] Hereinafter, the present specification will be
described in more detail.

[0030] One embodiment of the present specification pro-
vides a heterocyclic compound represented by Chemical
Formula 1.

[0031] The heterocyclic compound according to one
embodiment of the present specification has a nonlinear
structure, and efficiency enhancement, low driving voltage,
lifetime property enhancement and/or the like are capable of
being obtained in an organic light emitting device. In
addition, by the substituent Arl having an electron depleted-
structured substituent in the structure of the heterocyclic
compound represented by Chemical Formula 1, a dipole
moment of the molecule may be designed close to nonpolar,
and therefore, an amorphous layer may be formed when
manufacturing an organic light emitting device comprising
the heterocyclic compound represented by Chemical For-
mula 1. Accordingly, in an organic light emitting device
comprising the heterocyclic compound according to one
embodiment of the present specification, efficiency enhance-
ment, low driving voltage, lifetime property enhancement
and the like are capable of being obtained.

[0032] Particularly, the compound of Chemical Formula 1
has a substituent in only one benzene in the core structure,
and, particularly when there is one substituent, has a three-
dimensionally horizontal structure as well has having the
electronic properties described above, and therefore, elec-
tron mobility is strengthened when forming an organic
material layer using such a material.

[0033] When two or more benzenes in the core structure of
Chemical Formula 1 are each substituted with substituents,
such a horizontal structure is not obtained, and therefore,
electron mobility is low compared to the compound of the
present disclosure.

[0034] In the present specification, a description of a
certain part “comprising” certain constituents means capable
of further including other constituents, and does not exclude
other constituents unless particularly stated on the contrary.
[0035] In the present specification, a description of one
member being placed “on” another member includes not
only a case of the one member adjoining the another member
but a case of still another member being present between the
two members.
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[0036] Examples of the substituents in the present speci-
fication are described below, however, the substituents are
not limited thereto.

[0037] The term “substitution” means a hydrogen atom
bonding to a carbon atom of a compound is changed to
another substituent, and the position of substitution is not
limited as long as it is a position at which the hydrogen atom
is substituted, that is, a position at which a substituent can
substitute, and when two or more substituents substitute, the
two or more substituents may be the same as or different
from each other.

[0038] The term “substituted or unsubstituted” in the
present specification means being substituted with one, two
or more substituents selected from the group consisting of
deuterium; a halogen group; a nitrile group; a nitro group; an
imide group; an amide group; a carbonyl group; an ester
group; a hydroxyl group; a substituted or unsubstituted alkyl
group; a substituted or unsubstituted cycloalkyl group; a
substituted or unsubstituted alkoxy group; a substituted or
unsubstituted aryloxy group; a substituted or unsubstituted
alkylthioxy group; a substituted or unsubstituted arylthioxy
group; a substituted or unsubstituted alkylsulfoxy group; a
substituted or unsubstituted arylsulfoxy group; a substituted
or unsubstituted alkenyl group; a substituted or unsubsti-
tuted silyl group; a substituted or unsubstituted boron group;
a substituted or unsubstituted amine group; a substituted or
unsubstituted arylphosphine group; a substituted or unsub-
stituted phosphine oxide group; a substituted or unsubsti-
tuted aryl group; and a substituted or unsubstituted het-
eroaryl group, or being substituted with a substituent linking
two or more substituents among the substituents illustrated
above, or having no substituents. For example, “a substitu-
ent linking two or more substituents” may include a biphe-
nyl group. In other words, a bipheny! group may be an aryl
group, or interpreted as a substituent linking two phenyl

groups.

[0039] In the present specification,

means a site bonding to other substituents or bonding sites.

[0040] In the present specification, the halogen group may
include fluorine, chlorine, bromine or iodine.

[0041] 1In the present specification, the number of carbon
atoms of the imide group is not particularly limited, but is
preferably from 1 to 30. Specifically, compounds having
structures as below may be included, however, the imide
group is not limited thereto.
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[0042] In the present specification, in the amide group, the
nitrogen of the amide group may be substituted with a linear,
branched or cyclic alkyl group having 1 to 30 carbon atoms
or an aryl group having 6 to 30 carbon atoms. Specifically,

compounds having the following structural formulae may be
included, however, the amide group is not limited thereto.

A 3
Rgesne

XS

[0043] In the present specification, the number of carbon
atoms of the carbonyl group is not particularly limited, but
1s preferably from 1 to 30. Specifically, compounds having
structures as below may be included, however, the carbonyl
group is not limited thereto.

sadadodc
XOXC
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-continued
w
[0044] In the present specification, in the ester group, the
oxygen of the ester group may be substituted with a linear,
branched or cyclic alkyl group having 1 to 25 carbon atoms
or an aryl group having 6 to 30 carbon atoms. Specifically,

compounds having the following structural formulae may be
included, however, the ester group is not limited thereto.

0] O 0] )\
}H)‘\ o /E%‘\o/\ /E%}\o
O O 0]
A AKX
0 O
[0045] In the present specification, the alkyl group may be
linear or branched, and although not particularly limited
thereto, the number of carbon atoms is preferably from 1 to
30. Specifically, the number of carbon atoms is preferably
from 1 to 20. More specifically, the number of carbon atoms
is preferably from 1 to 10. Specific examples thereof may
include a methyl group; an ethyl group; a propyl group; an
n-propyl group; an isopropyl group; a butyl group; an
n-butyl group; an isobutyl group; a tert-butyl group; a
sec-butyl group; a 1-methylbutyl group; a 1-ethylbutyl
group; a pentyl group; an n-pentyl group; an isopentyl
group; a neopentyl group; a tert-pentyl group; a hexyl group;
an n-hexyl group; a 1-methylpentyl group; a 2-methylpentyl
group; a 3,3-dimethylbutyl group; a 2-ethylbutyl group; a
heptyl group; an n-heptyl group; a 1-methylhexyl group; a
cyclopentylmethyl group; a cyclohexylmethyl group; an
octyl group; an n-octyl group; a tert-octyl group; a 1-meth-
ylheptyl group; a 2-ethylhexyl group; a 2-propylpentyl
group; an n-nonyl group; a 2,2-dimethylheptyl group; a
1-ethylpropy! group; a 1,1-dimethylpropyl group; an iso-
hexyl group; a 2-methylpentyl group; a 4-methylhexyl
group; a S-methylhexyl group and the like, but are not
limited thereto.
[0046] In the present specification, the cycloalkyl group is
not particularly limited, but preferably has 3 to 30 carbon
atoms, and more preferably has 3 to 20 carbon atoms.
Specific examples thereof may include a cyclopropyl group;
a cyclobutyl group; a cyclopentyl group; a 3-methylcyclo-

pentyl group; a 2,3-dimethylcyclopentyl group; a cyclohexyl
group; a 3-methylcyclohexyl group; a 4-methylecyclohexyl
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group; a 2,3-dimethylcyclohexyl group; a 3,4,5-trimethyl-
cyclohexyl group: a 4-tert-butyleyclohexyl group; a cyclo-
heptyl group; a cyclooctyl group and the like, but are not
limited thereto.

[0047] In the present specification, the alkoxy group may
be linear, branched or cyclic. The number of carbon atoms
of the alkoxy group is not particularly limited, but is
preferably from 1 to 30. Specifically, the number of carbon
atoms is preferably from 1 to 20. More specifically, the
number of carbon atoms is preferably from 1 to 10. Specific
examples thereof may include a methoxy group; an ethoxy
group; an n-propoxy group; an isopropoxy group; an n-bu-
toxy group; an isobutoxy group; a tert-butoxy group; a
sec-butoxy group; an n-pentyloxy group; a neopentyloxy
group; an isopentyloxy group: an n-hexyloxy group; a
3,3-dimethylbutyloxy group; a 2-ethylbutyloxy group; an
n-octyloxy group; an n-nonyloxy group; an n-decyloxy
group; a benzyloxy group; a p-methylbenzyloxy group and
the like, but are not limited thereto.

[0048] In the present specification, the amine group may
be selected from the group consisting of —NH,; an alky-
lamine group; an N-alkylarylamine group; an arylamine
group; an N-arylheteroarylamine group; an N-alkylhet-
eroarylamine group and a heteroarylamine group, and the
number of carbon atoms is, although not particularly limited
thereto, preferably from 1 to 30. Specific examples of the
amine group may include a methylamine group; a dimeth-
ylamine group; an ethylamine group; a diethylamine group;
a phenylamine group; a naphthylamine group; a biphe-
nylamine group; an anthracenylamine group; a 9-methylan-
thracenylamine group; a diphenylamine group; an N-phe-
nylnaphthylamine group; a ditolylamine group; an
N-phenyltolylamine group; a triphenylamine group; an
N-phenylbiphenylamine group; an N-phenylnaphthylamine
group; an N-biphenylnaphthylamine group; an N-naphthyl-
fluorenylamine group; an N-phenylphenanthrenylamine
group; an N-biphenylphenanthrenylamine group; an N-phe-
nylfluorenylamine group; an N-phenylterphenylamine
group; an N-phenanthrenylfluorenylamine group; an N-bi-
phenylfluorenylamine group and the like, but are not limited
thereto.

[0049] In the present specification, the N-alkylarylamine
group means an amine group in which N of the amine group
is substituted with an alkyl group and an aryl group.

[0050] In the present specification, the N-arylhet-
eroarylamine group means an amine group in which N of the
amine group is substituted with an aryl group and a het-
eroaryl group.

[0051] In the present specification, the N-alkylhet-
eroarylamine group means an amine group in which N of the
amine group is substituted with an alkyl group and a
heteroaryl group.

[0052] In the present specification, the alkyl group in the
alkylamine group, the N-arylalkylamine group, the alkylthi-
oxy group, the alkylsulfoxy group and the N-alkylhet-
eroarylamine group is the same as the examples of the alkyl
group described above. Specifically, the alkylthioxy group
may include a methylthioxy group; an ethylthioxy group; a
tert-butylthioxy group; a hexylthioxy group: an octylthioxy
group and the like, and the alkylsulfoxy group may include
mesyl; an ethylsulfoxy group; a propylsulfoxy group; a
butylsulfoxy group and the like, however, the alkylthoixy
group and the alkylsulfoxy group are not limited thereto.
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[0053] 1In the present specification, the alkenyl group may
be linear or branched, and although not particularly limited
thereto, the number of carbon atoms is preferably from 2 to
30. Specific examples thereof may include a vinyl group; a
1-propenyl group; an isopropenyl group; a 1-butenyl group;
a 2-butenyl group; a 3-butenyl group; a 1-pentenyl group; a
2-pentenyl group; a 3-pentenyl group; a 3-methyl-1-butenyl
group; a 1,3-butadienyl group; an allyl group; a 1-phenyl-
vinyl-1-yl group; a 2-phenylvinyl-1-yl group; a 2,2-diphe-
nylvinyl-1-yl group; a 2-phenyl-2-(naphthyl-1-yl)vinyl-1-yl
group; a 2,2-bis(diphenyl-1-yl)vinyl-1-y1 group; a stilbenyl
group; a styrenyl group and the like, but are not limited
thereto.

[0054] In the present specification, the silyl group may be
represented by a chemical formula of —SiRaRbRe, and Ra,
Rb and Re may each be hydrogen; a substituted or unsub-
stituted alkyl group; or a substituted or unsubstituted aryl
group. Specific examples of the silyl group may include a
trimethylsilyl group; a triethylsilyl group; a t-butyldimeth-
ylsilyl group; a vinyldimethylsilyl group; a propyldimeth-
vylsilyl group; a triphenylsilyl group; a diphenylsilyl group;
a phenylsilyl group and the like, but are not limited thereto.

[0055] In the present specification, the boron group may
be —BR, R0, and Ry, and R,,; are the same as or
different from each other, and may be each independently
selected from the group consisting of hydrogen; deuterium;
a halogen group; a nitrile group; a substituted or unsubsti-
tuted monocyclic or multicyclic cycloalkyl group having 3
to 30 carbon atoms; a substituted or unsubstituted linear or
branched alkyl group having 1 to 30 carbon atoms; a
substituted or unsubstituted monocyclic or multicyclic aryl
group having 6 to 30 carbon atoms; and a substituted or
unsubstituted monocyclic or multicyclic heteroaryl group
having 2 to 30 carbon atoms.

[0056] In the present specification, specific examples of
the phosphine oxide group may include a diphenylphos-
phine oxide group; a dinaphthylphosphine oxide group and
the like, but are not limited thereto.

[0057] In the present specification, the aryl group is not
particularly limited, but preferably has 6 to 30 carbon atoms,
and more preferably has 6 to 20 carbon atoms. The aryl
group may be monocycelic or multicyclic.

[0058] When the aryl group is a monocyclic aryl group,
the number of carbon atoms is not particularly limited, but
is preferably from 6 to 30. Specific examples of the mono-
cyclic aryl group may include a phenyl group; a biphenyl
group; a terphenyl group and the like, but are not limited
thereto.

[0059] When the aryl group is a multicyclic aryl group, the
number of carbon atoms is not particularly limited, but is
preferably from 10 to 30. Specific examples of the multi-
cyclic aryl group may include a naphthyl group; an anthra-
cenyl group; a phenanthrenyl group; a triphenylenyl group;
a pyrenyl group; a phenalenyl group; a perylenyl group; a
chrysenyl group; a fluorenyl group and the like, but are not
limited thereto.

[0060] In the present specification, the fluorenyl group
may be substituted, and adjacent substituents may bond to
each other to form a ring.
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[0061]

When the fluorenyl group is substituted,

and the like may be included. However, the compound is not
limited thereto.

[0062] In the present specification, an “adjacent” group
may mean a substituent substituting an atom directly linked
to an atom substituted by the corresponding substituent, a
substituent sterically most closely positioned to the corre-
sponding substituent, or another substituent substituting an
atom substituted by the corresponding substituent. For
example, two substituents substituting ortho positions in a
benzene ring, and two substituents substituting the same
carbon in an aliphatic ring may be interpreted as groups
“adjacent” to each other.

[0063] In the present specification, the aryl group in the
aryloxy group, the arylthioxy group, the arylsulfoxy group,
the N-arylalkylamine group, the N-arylheteroarylamine
group and the arylphosphine group is the same as the
examples of the aryl group described above. Specific
examples of the aryloxy group may include a phenoxy
group; a p-tolyloxy group; an m-tolyloxy group; a 3,5-
dimethylphenoxy group; a 2,4,6-trimethylphenoxy group; a
p-tert-butylphenoxy group; a 3-biphenyloxy group; a 4-bi-
phenyloxy group; a 1-naphthyloxy group; a 2-naphthyloxy
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group; a 4-methyl-1-naphthyloxy group; a 5-methyl-2-naph-
thyloxy group; a 1-anthryloxy group; a 2-anthryloxy group;
a 9-anthryloxy group; a I-phenanthryloxy group; a
3-phenanthryloxy group; a 9-phenanthryloxy group and the
like, and specific examples of the arylthioxy group may
include a phenylthioxy group; a 2-methylphenylthioxy
group; a 4-tert-butylphenylthioxy group and the like, and
specific examples of the arylsulfoxy group may include a
benzenesulfoxy group; a p-toluenesulfoxy group and the
like, however, the aryloxy group, the arylthioxy group and
the arylsulfonyl group are not limited thereto.

[0064] In the present specification, examples of the
arylamine group include a substituted or unsubstituted
monoarylamine group, a substituted or unsubstituted dia-
rylamine group, or a substituted or unsubstituted triarylam-
ine group. The aryl group in the arylamine group may be a
monocyclic aryl group or a multicyclic aryl group. The
arylamine group including two or more aryl groups may
include monocyclic aryl groups, multicyclic aryl groups, or
both monocyclic aryl groups and multicyclic aryl groups.
For example, the aryl group in the arylamine group may be
selected from among the examples of the aryl group
described above.

[0065] In the present specification, the heteroaryl group is
a group including one or more atoms that are not carbon, that
is, heteroatoms, and specifically, the heteroatom may
include one or more atoms selected from the group consist-
ing of O, N, Se, S and the like. The number of carbon atoms
is not particularly limited, but is preferably from 2 to 30 and
more preferably from 2 to 20, and the heteroaryl group may
be monocyclic or multicyclic. Examples of the heteroaryl
group may include a thiophene group; a furanyl group; a
pyrrole group; an imidazolyl group; a thiazolyl group; an
oxazolyl group; an oxadiazolyl group; a pyridyl group; a
bipyridyl group; a pyrimidyl group; a triazinyl group; a
triazolyl group; an acridinyl group; a pyridazinyl group; a
pyrazinyl group; a ginolinyl group; a quinazolinyl group; a
quinoxalinyl group; a phthalazinyl group; a pyridopyrimidi-
nyl group; a pyridopyrazinyl group; a pyrazinopyrazinyl
group; an isoquinolinyl group; an indolyl group; a carba-
zolyl group; a benzoxazolyl group; a benzimidazolyl group;
a benzothiazolyl group; a benzocarbazolyl group; a benzo-
thiophenyl group; a dibenzothiophenyl group; a benzofura-
nyl group; a phenanthrolinyl group; an isoxazolyl group; a
thiadiazolyl group; a phenothiazinyl group; a dibenzofura-
nyl group and the like, but are not limited thereto.

[0066] In the present specification, examples of the het-
eroarylamine group include a substituted or unsubstituted
monoheteroarylamine group, a substituted or unsubstituted
diheteroarylamine group, or a substituted or unsubstituted
triheteroarylamine group. The heteroarylamine group
including two or more heteroaryl groups may include mono-
cyclic heteroaryl groups, multicyclic heteroaryl groups, or
both monocyclic heteroaryl groups and multicyclic het-
eroaryl groups. For example, the heteroaryl group in the
heteroarylamine group may be selected from among the
examples of the heteroaryl group described above.

[0067] In the present specification, examples of the het-
eroaryl group in the N-arylheteroarylamine group and the
N-alkylheteroarylamine group are the same as the examples
of the heteroaryl group described above.

[0068] In the present specification, the arylene group
means an aryl group having two bonding sites, that is, a
divalent group. Descriptions on the aryl group provided
above may be applied thereto except for each being a
divalent group.
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[0069] In the present specification, the heteroarylene
group means a heteroaryl group having two bonding sites,
that is, a divalent group. Descriptions on the heteroaryl
group provided above may be applied thereto except for
each being a divalent group.

[0070] According to one embodiment of the present speci-
fication, in Chemical Formula 1, L is a direct bond; or a
substituted or unsubstituted arylene group.

[0071] According to one embodiment of the present speci-
fication, in Chemical Formula 1, L is a direct bond; a
substituted or unsubstituted phenylene group; a substituted
or unsubstituted biphenylene group; a substituted or unsub-
stituted naphthalene group; a substituted or unsubstituted
terphenylene group; a substituted or unsubstituted quater-
phenylene group; a substituted or unsubstituted anthrace-
nylene group; a substituted or unsubstituted phenanthre-
nylene  group; a substituted or unsubstituted
triphenylenylene group; a substituted or unsubstituted pyre-
nylene group; a substituted or unsubstituted fluorenylene
group; or a substituted or unsubstituted spiro cyclopentane
fluorenylene group.

[0072] According to one embodiment of the present speci-
fication, in Chemical Formula 1, L is a direct bond; a
phenylene group; a biphenylene group unsubstituted or
substituted with a nitrile group; a naphthalene group; a
terphenylene group; a quaterphenylene group; an anthrace-
nylene group; a phenanthrenylene group; a triphenylenylene
group; a pyrenylene group; a fluorenylene group unsubsti-
tuted or substituted with an alkyl group or an aryl group; or
a spirocyclopentane fluorenylene group.

[0073] According to one embodiment of the present speci-
fication, in Chemical Formula 1, L is represented by a direct
bond; or any one of the following structural formulae.
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-continued

[0074] In the structures, ===== is a site bonding to the
main chain.
[0075] According to one embodiment of the present speci-

fication, Arl is a substituted or unsubstituted heteroring
comprising two or more Ns.

[0076] According to one embodiment of the present speci-
fication, Arl is a substituted or unsubstituted heteroring
having 2 to 24 carbon atoms comprising two or more Ns.

[0077] According to one embodiment of the present speci-
fication, Arl is a substituted or unsubstituted heteroring
having 2 to 20 carbon atoms comprising two or more Ns.

[0078] According to one embodiment of the present speci-
fication, Arl is a heteroring comprising two or more Ns
unsubstituted or substituted with an aryl group unsubstituted
or substituted with a nitrile group.

[0079] According to one embodiment of the present speci-
fication, Ar1 is any one of the following Chemical Formulae
2-A to 2-E.

[Chemical Formula 2-A]

RS
X1 R6
P
X3,z
X4 R7
RS
[Chemical Formula 2-B]
R12 \( X117/ R13
X9—-X10
[Chemical Formula 2-C]
R14 RIS
\N R16
R19 4<\
N

R17

RI18
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-continued
[Chemical Formula 2-D]

[Chemical Formula 2-E]

R40

R4l X32 R39
R

LI

X34\

X35

R37

[0080]
2-E,

[0081] X1 is N or CR1, X2 is N or CR2, X3 is N or CR3,
X4 is N or CR4, and at least two of X1 to X4 are N,

In Chemical Formula 2-A to Chemical Formula

[0082] X9 is N or CR9, X10is N or CR10, and X11 is O;
S; or NR11,
[0083] X11is NR11 and at least one of X9 and X10 is N,

or X11 1s 0 or S and X9 and X10 are each N,

[0084] X32is Nor CR32, X33 is N or CR33, X34 is N or
CR34, X35is N or CR35, and at least two of X32 to X35 are
N,

[0085] any one of R1 to R8, any one of R9 to R13, any one
of R14 to R19, any one of R20 to R31 or any one of R32 to
R41 is a site bonding to L of Chemical Formula 1, and

[0086] the rest of R1 to R41 other than the site bonding to
L of Chemical Formula 1 are the same as or different from
each other, and each independently hydrogen; deuterium; a
nitrile group; a nitro group; a hydroxyl group; a carbonyl
group; an ester group; an imide group; an amide group; a
substituted or unsubstituted alkyl group; a substituted or
unsubstituted cycloalkyl group; a substituted or unsubsti-
tuted alkoxy group; a substituted or unsubstituted aryloxy
group; a substituted or unsubstituted alkylthioxy group; a
substituted or unsubstituted arylthioxy group; a substituted
or unsubstituted alkylsulfoxy group; a substituted or unsub-
stituted arylsulfoxy group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted silyl group; a
substituted or unsubstituted boron group; a substituted or
unsubstituted amine group; a substituted or unsubstituted
arylphosphine group; a substituted or unsubstituted phos-
phine oxide group; a substituted or unsubstituted aryl group;
or a substituted or unsubstituted heteroaryl group.

[0087] According to one embodiment of the present speci-
fication, the rest of R1 to R41 other than the site bonding to
L of Chemical Formula 1 are the same as or different from
each other, and each independently hydrogen; a substituted
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or unsubstituted phenyl group; a substituted or unsubstituted
naphthyl group; or a substituted or unsubstituted biphenyl
group.

[0088] According to one embodiment of the present speci-
fication, the rest of R1 to R41 other than the site bonding to
L of Chemical Formula 1 are the same as or different from
each other, and each independently hydrogen; a phenyl
group unsubstituted or substituted with a nitrile group; a
naphthyl group unsubstituted or substituted with a nitrile
group; or a biphenyl group unsubstituted or substituted with
a nitrile group.

[0089] According to one embodiment of the present speci-
fication, the rest of R1 to R8 other than the site bonding to
L of Chemical Formula 1 are the same as or different from
each other, and each independently hydrogen; a phenyl
group unsubstituted or substituted with a nitrile group; a
naphthyl group; or a biphenyl group unsubstituted or sub-
stituted with a nitrile group.

[0090] According to one embodiment of the present speci-
fication, the rest of R9 to R13 other than the site bonding to
L of Chemical Formula 1 are the same as or different from
each other, and each independently hydrogen; or a phenyl
group unsubstituted or substituted with a nitrile group.

[0091] According to one embodiment of the present speci-
fication, the rest of R14 to R19 other than the site bonding
to L of Chemical Formula 1 are the same as or different from
each other, and each independently hydrogen; or a phenyl
group unsubstituted or substituted with a nitrile group.

[0092] According to one embodiment of the present speci-
fication, the rest of R20 to R31 other than the site bonding
to L of Chemical Formula 1 are each hydrogen.

[0093] According to one embodiment of the present speci-
fication, the rest of R32 to R41 other than the site bonding
to L of Chemical Formula 1 are the same as or different from
each other, and each independently hydrogen; or a phenyl
group unsubstituted or substituted with a nitrile group.

[0094] According to one embodiment of the present speci-
fication, Chemical Formula 2-A is represented by any one
selected from among the following Chemical Formulae 3-A
to 3-D.

[Chemical Formula 3-A]

RS
R2 N, R6
Y N
N
7 R7
R4 R8
[Chemical Formula 3-B]
RS
R2 N, R6
‘ X
F
R3 N R7
R8
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-continued
[Chemical Formula 3-C]

[Chemical Formula 3-D]

Rl RS
R6
N
l
N
7 R7
R4  R8

[0095] In Chemical Formula 3-A, any one of R2 and R4
to R8 is a site bonding to L of Chemical Formula 1,
[0096] in Chemical Formula 3-B, any one of R2, R3 and
R5 to R8 is a site bonding to L of Chemical Formula 1,
[0097] in Chemical Formula 3-C, any one of R3 to R8 is
a site bonding to L of Chemical Formula 1,

[0098] in Chemical Formula 3-D, any one of R1 and R4 to
R8 is a site bonding to L of Chemical Formula 1, and
[0099] the rest of R1 to R8 other than the site bonding to
L of Chemical Formula 1 are the same as or different from
each other, and each independently hydrogen; deuterium; a
nitrile group; a nitro group; a hydroxyl group; a carbonyl
group; an ester group; an imide group; an amide group; a
substituted or unsubstituted alkyl group; a substituted or
unsubstituted cycloalkyl group; a substituted or unsubsti-
tuted alkoxy group; a substituted or unsubstituted aryloxy
group; a substituted or unsubstituted alkylthioxy group; a
substituted or unsubstituted arylthioxy group; a substituted
or unsubstituted alkylsulfoxy group; a substituted or unsub-
stituted arylsulfoxy group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted silyl group; a
substituted or unsubstituted boron group; a substituted or
unsubstituted amine group; a substituted or unsubstituted
arylphosphine group; a substituted or unsubstituted phos-
phine oxide group; a substituted or unsubstituted aryl group;
or a substituted or unsubstituted heteroaryl group.

[0100] According to one embodiment of the present speci-
fication, in Chemical Formulae 3-A to 3-D, the rest of R1 to
R8 other than the site bonding to L of Chemical Formula 1
are the same as or different from each other, and each
independently hydrogen; a substituted or unsubstituted phe-
nyl group; a substituted or unsubstituted naphthyl group; or
a substituted or unsubstituted biphenyl group.

[0101] According to one embodiment of the present speci-
fication, in Chemical Formulae 3-A to 3-D, the rest of R1 to
R8 other than the site bonding to L of Chemical Formula 1
are the same as or different from each other, and each
independently hydrogen; a phenyl group unsubstituted or
substituted with a nitrile group; a naphthyl group unsubsti-
tuted or substituted with a nitrile group; or a biphenyl group
unsubstituted or substituted with a nitrile group.

[0102] According to one embodiment of the present speci-
fication, Chemical Formula 2-B is represented by any one
selected from among the following Chemical Formulae 4-A
to 4-D.
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[Chemical Formula 4-A]
RI1

R12\< / R13

N
R10

RIZ\g_Z/ RI13
Rlz\g_\N/?/ R13

RI1
RIZ\gi/Z/ R13

[0103] In Chemical Formula 4-A, any one of R10 to R13
is a site bonding to L of Chemical Formula 1,

[0104] in Chemical Formulae 4-B and 4-C, R12 or R13 is
a site bonding to L of Chemical Formula 1,

[0105] in Chemical Formula 4-D, any one of R11 to R13
is a site bonding to L. of Chemical Formula 1, and

[0106] the rest of R10 to R13 other than the site bonding
to L of Chemical Formula 1 are the same as or different from
each other, and each independently hydrogen; deuterium; a
nitrile group; a mitro group; a hydroxyl group; a carbonyl
group; an ester group; an imide group; an amide group; a
substituted or unsubstituted alkyl group; a substituted or
unsubstituted cycloalkyl group; a substituted or unsubsti-
tuted alkoxy group; a substituted or unsubstituted aryloxy
group; a substituted or unsubstituted alkylthioxy group; a
substituted or unsubstituted arylthioxy group; a substituted
or unsubstituted alkylsulfoxy group; a substituted or unsub-
stituted arylsulfoxy group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted silyl group; a
substituted or unsubstituted boron group; a substituted or
unsubstituted amine group; a substituted or unsubstituted
arylphosphine group; a substituted or unsubstituted phos-
phine oxide group; a substituted or unsubstituted aryl group;
or a substituted or unsubstituted heteroaryl group.

[0107] According to one embodiment of the present speci-
fication, in Chemical Formulae 4-A to 4-D, the rest of R10
to R13 other than the site bonding to L of Chemical Formula
1 are the same as or different from each other, and each
independently hydrogen; a substituted or unsubstituted phe-
nyl group; a substituted or unsubstituted naphthyl group; or
a substituted or unsubstituted biphenyl group.

[0108] According to one embodiment of the present speci-
fication, in Chemical Formulae 4-A to 4-D, the rest of R10
to R13 other than the site bonding to L of Chemical Formula
1 are the same as or different from each other, and each
independently hydrogen; or a phenyl group unsubstituted or
substituted with a nitrile group.

[0109] According to one embodiment of the present speci-
fication, Chemical Formula 2-E is represented by any one
selected from among the following Chemical Formula 5-A
to Chemical Formula 5-G.

[Chemical Formula 4-B]

[Chemical Formula 4-C]

[Chemical Formula 4-D]
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[Chemical Formula 5-A]

R40
R41 N. R39
| x
S R35
R36 N
R34 R38
R37
[Chemical Formula 5-B]
R40
R41 N. R39
| N
Sz R35
R36 N 7
N
N R38
R37
[Chemical Formula 5-C]
R40
R41 N, R39
I )
Z
R36 N Z |N
R34 A R38
R37
[Chemical Formula 5-D]
R40
R41 N, R39
I )
P
R36 N Z N
o
N R38
R37
[Chemical Formula 5-E]
R32 R40
R41 R39
X
z R35
R N 7
N
N R38
R37
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-continued
[Chemical Formula 5-F]

[Chemical Formula 5-G]

R37

[0110] In Chemical Formula 5-A, any one of R34 to R41
is a site bonding to L of Chemical Formula 1,

[0111] in Chemical Formula 5-B, any one of R35 to R41
is a site bonding to L of Chemical Formula 1,

[0112] in Chemical Formula 5-C, any one of R34 and R36
to R41 is a site bonding to [, of Chemical Formula 1,
[0113] in Chemical Formula 5-D, any one of R36 to R41
is a site bonding to L of Chemical Formula 1,

[0114] in Chemical Formula 5-E, any one of R32 and R35
to R41 is a site bonding to L of Chemical Formula 1,
[0115] in Chemical Formula 5-F, any one of R32, R34 and
R36 to R41 is a site bonding to L. of Chemical Formula 1,
[0116] in Chemical Formula 5-G, any one of R33, R34 and
R36 to R41 is a site bonding to L. of Chemical Formula 1,
and

[0117] the rest of R32 to R41 other than the site bonding
to L of Chemical Formula 1 are the same as or different from
each other, and each independently hydrogen; deuterium; a
nitrile group; a nitro group; a hydroxyl group; a carbonyl
group; an ester group; an imide group; an amide group; a
substituted or unsubstituted alkyl group; a substituted or
unsubstituted cycloalkyl group; a substituted or unsubsti-
tuted alkoxy group; a substituted or unsubstituted aryloxy
group; a substituted or unsubstituted alkylthioxy group; a
substituted or unsubstituted arylthioxy group; a substituted
or unsubstituted alkylsulfoxy group; a substituted or unsub-
stituted arylsulfoxy group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted silyl group; a
substituted or unsubstituted boron group; a substituted or
unsubstituted amine group; a substituted or unsubstituted
arylphosphine group; a substituted or unsubstituted phos-
phine oxide group; a substituted or unsubstituted aryl group;
or a substituted or unsubstituted heteroaryl group.

[0118] According to one embodiment of the present speci-
fication, in Chemical Formulae 5-A to 5-G, the rest of R32
to R41 other than the site bonding to L of Chemical Formula
1 are the same as or different from each other, and each
independently hydrogen; a substituted or unsubstituted phe-
nyl group; a substituted or unsubstituted naphthyl group; or
a substituted or unsubstituted biphenyl group.
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[0119] According to one embodiment of the present speci-
fication, in Chemical Formulae 5-A to 5-G, the rest of R32
to R41 other than the site bonding to L of Chemical Formula
1 are the same as or different from each other, and each
independently hydrogen; or a phenyl group unsubstituted or
substituted with a nitrile group.

[0120] According to one embodiment of the present speci-
fication, Chemical Formula 1 is represented by any one
selected from among the following Chemical Formulae 1-1
to 1-3.

L)

x
| Gl

A

[Chemical Formula 1-1]

L—Arl

[Chemical Formmla 1-2]

[Chemical Formula 1-3]

L—Arl
X
Z
O 2
G1),
[0121] In Chemical Formulae 1-1 to 1-3,
[0122] L, Arl, G1 and n have the same definitions as in

Chemical Formula 1.

[0123] According to one embodiment of the present speci-
fication, G1 is hydrogen.

[0124] Electron mobility of a compound generally varies
depending on orientation in a molecular 3D structure, and
electron mobility is strengthened in a more horizontal struc-
ture. The heterocyclic compound represented by Chemical
Formula 1 in which one -L-Arl is substituted according to
one embodiment of the present specification has a strong
tendency toward a horizontal structure of a molecule com-
pared to compounds in which two or more -L-Arls are
substituted, and has an advantage of enhancing electron
mobility. Accordingly, when using the heterocyclic com-
pound represented by Chemical Formula 1 in an organic
light emitting device, effects of low driving voltage, high
efficiency and long lifetime are obtained.

[0125] When referring to FIG. 3 and FIG. 4 illustrating 3D
structures of Compounds E3 and E6 according to one
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embodiment of the present specification, the molecules of
the compounds are identified to have a horizontal structure,
and when referring to FIG. 5 and FIG. 6 illustrating 3D
structures of Compounds ET-1-E and ET-1-1 used as com-
parative example compounds of the present specification,
the A axis and the B axis are almost perpendicular to each
other in each compound identifying that the molecule is very
out of a horizontal structure. As a result, Compounds E3 and
E6 according to one embodiment of the present specification
have a horizontal structure compared to Compounds ET-1-E
and ET-1-I due to a difference in the orientation in the
molecular 3D structure, and as a result, it is seen that
excellent effects in terms of driving voltage, efficiency and
lifetime are obtained when using the heterocyclic compound
represented by Chemical Formula 1 in an organic light
emitting device.

[0126] According to one embodiment of the present speci-
fication, the heterocyclic compound represented by Chemi-
cal Formula 1 is any one selected from among the following
heterocyclic compounds.
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[0127] One embodiment of the present specification pro-
vides an organic light emitting device comprising a first
electrode; a second electrode provided opposite to the first
electrode; and one or more organic material layers provided
between the first electrode and the second electrode, wherein
the heterocyclic compound represented by Chemical For-
mula 1 is comprised in one or more layers of the one or more
organic material layers.

[0128] According to one embodiment of the present speci-
fication, the organic material layer of the organic light
emitting device of the present specification may be formed
in a single layer structure, but may be formed in a multilayer
structure in which two or more organic material layers are
laminated. For example, the organic light emitting device of
the present disclosure may have a structure comprising a
hole injection layer, a hole transfer layer, an electron block-
ing layer, a light emitting layer, a hole blocking layer, an
electron transfer layer, an electron injection layer and the
like as the organic material layer. However, the structure of
the organic light emitting device is not limited thereto, and
may include less or more numbers of organic material
layers.

[0129] Forexample, structures of an organic light emitting
device of the present specification may be as illustrated in
FIG. 1 and FIG. 2, but are not limited thereto.

[0130] FIG. 1 illustrates a structure of an organic light
emitting device (10) in which a first electrode (30), a light
emitting layer (40) and a second electrode (50) are consecu-
tively laminated on a substrate (20). FIG. 1 is an exemplary
structure of an organic light emitting device according to one
embodiment of the present specification, and other organic
material layers may be further included.
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[0131] FIG. 2 illustrates a structure of an organic light
emitting device (11) in which a first electrode (30), a hole
injection layer (60), a hole transfer layer (70), a light
emitting layer (40), an electron transfer layer (80), an
electron injection layer (90) and a second electrode (50) are
consecutively laminated on a substrate (20). FIG. 2 is an
exemplary structure of an organic light emitting device
according to an embodiment of the present specification, and
other organic material layers may be further included.
[0132] According to one embodiment of the present speci-
fication, the heterocyclic compound represented by Chemi-
cal Formula 1 is comprised in one or more layers of an
electron injection layer, an electron transfer layer and a layer
carrying out electron injection and transfer at the same time.
[0133] In one embodiment of the present specification,
when using the heterocyclic compound represented by
Chemical Formula 1 in the organic material layer capable of
carrying out electron injection and electron transfer at the
same time, an n-type dopant used in the art may be mixed
thereto.

[0134] In one embodiment of the present specification,
when an n-type dopant is further included in the electron
transfer layer, the electron injection layer or the layer
carrying out electron injection and electron transfer at the
same time in addition to the compound of Chemical Formula
1, a weight ratio of the compound of Chemical Formula 1
and the n-type dopant may be from 1:100 to 100:1. The
weight ratio may be specifically from 1:10 to 10:1. The
weight ratio may be more specifically 1:1.

[0135] In one embodiment of the present specification, the
n-type dopant may be a metal complex and the like, and may
use an alkali metal such as Li, Na, K, Rb, Cs or Fr; an
alkali-earth metal such as Be, Mg, Ca, Sr, Ba or Ra; a
rare-earth metal such as La, Ce, Pr, Nd, Sm, Eu, Tb, Th, Dy,
Ho, Er, Em, Gd, Yb, Lu, Y or Mn; or a metal compound
including one or more metals of the above-mentioned met-
als, however, the n-type dopant is not limited thereto, and
those known in the art may be used. According to one
embodiment, the electron transfer layer, the electron injec-
tion layer or the layer carrying out electron injection and
electron transfer at the same time including the compound of
Chemical Formula 1 may further include LiQ.

[0136] According to one embodiment of the present speci-
fication, the heterocyclic compound represented by Chemi-
cal Formula 1 is comprised in an electron control layer.
[0137] According to one embodiment of the present speci-
fication, the organic light emitting device may include one or
more electron control layers, and the heterocyclic compound
represented by Chemical Formula 1 may be comprised in
one of the one or more electron control layers, or may be
included in each of the two or more electron control layers.
[0138] According to one embodiment of the present speci-
fication, the one or more organic material layers may further
include one or more layers selected from the group consist-
ing of a hole injection layer, a hole transfer layer, a light
emitting layer, an electron transfer layer and an electron
injection layer.

[0139] According to one embodiment of the present speci-
fication, the organic light emitting device may include one or
more hole transfer layers, and the one or more hole transfer
layers may be each formed with materials the same as or
different from each other.

[0140] The organic light emitting device of the present
specification may be manufactured using materials and
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methods known in the art, except that one or more layers of
the organic material layers comprise the heterocyclic com-
pound of the present specification, that is, the heterocyclic
compound represented by Chemical Formula 1.

[0141] When the organic light emitting device includes a
plurality of organic material layers, the organic material
layers may be formed with materials the same as or different
from each other.

[0142] For example, the organic light emitting device of
the present specification may be manufactured by consecu-
tively laminating a first electrode, an organic material layer
and a second electrode on a substrate. Herein, the organic
light emitting device may be manufactured by forming a first
electrode on a substrate by depositing a metal, a metal oxide
having conductivity, or an alloy thereof using a physical
vapor deposition (PVD) method such as sputtering or
e-beam evaporation, and forming an organic material layer
including a hole injection layer, a hole transfer layer, a light
emitting layer and an electron transfer layer thereon, and
then depositing a material capable of being used as a second
electrode thereon. In addition to such a method, the organic
light emitting device may also be manufactured by consecu-
tively depositing a second electrode material, an organic
material layer and a first electrode material on a substrate. In
addition, the heterocyclic compound represented by Chemi-
cal Formula 1 may be formed into an organic material layer
using a solution coating method as well as a vacuum
deposition method when manufacturing the organic light
emitting device. Herein, the solution coating method means
spin coating, dip coating, doctor blading, inkjet printing,
screen printing, a spray method, roll coating and the like, but
is not limited thereto. According to one embodiment of the
present specification, the first electrode is an anode, and the
second electrode 1s a cathode.

[0143] According to another embodiment of the present
specification, the first electrode is a cathode, and the second
electrode is an anode.

[0144] As the anode material, materials having large work
function are normally preferable so that hole injection to an
organic material layer is smooth. Specific examples of the
anode material capable of being used in the present disclo-
sure include metals such as vanadium, chromium, copper,
zinc and gold, or alloys thereof; metal oxides such as zinc
oxide, indium oxide, indium tin oxide (ITO) and indium zinc
oxide (IZ0); combinations of metals and oxides such as
Zn0O:Al or Sn0O,:8b; conductive polymers such as poly(3-
methylthiophene), poly[3,4-(ethylene-1,2-dioxy)thiophene]
(PEDOT), polypyrrole and polyaniline, but are not limited
thereto.

[0145] As the cathode material, materials having small
work function are normally preferable so that electron
injection to an organic material layer is smooth. Specific
examples of the cathode material include metals such as
magnesium, calcium, sodium, potassium, titanium, indium,
yttrium, lithium, gadolinium, aluminum, silver, tin and lead,
or alloys thereof; multilayer structure materials such as
LiF/Al, LiO,/Al or Mg/Ag, and the like, but are not limited
thereto.

[0146] The hole injection layer is a layer that injects holes
from an electrode, and the hole injection material is prefer-
ably a compound that has an ability to transfer holes,
therefore, has a hole injection effect in an anode, has an
excellent hole injection effect for a light emitting layer or a
light emitting material, prevents excitons generated in the
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light emitting layer from moving to an electron injection
layer or an electron injection material, and in addition, has
an excellent thin film forming ability. The highest occupied
molecular orbital (HOMO) of the hole injection material is
preferably in between the work function of an anode mate-
rial and the HOMO of surrounding organic material layers.
Specific examples of the hole injection material include
metal porphyrins, oligothiophene, arylamine-based organic
materials, hexanitrile hexaazatriphenylene-based organic
materials, quinacridone-based organic materials, perylene-
based organic materials, anthraquinone, and polyaniline-
and polythiophene-based conductive polymers, and the like,
but are not limited thereto.

[0147] The hole transfer layer is a layer that receives holes
from a hole injection layer and transfers the holes to a light
emitting layer, and as the hole transfer material, materials
capable of receiving holes from an anode or a hole injection
layer, moving the holes to a light emitting layer, and having
high mobility for the holes are suitable. Specific examples
thereof include arylamine-based organic materials, conduc-
tive polymers, block copolymers having conjugated parts
and non-conjugated parts together, and the like, but are not
limited thereto.

[0148] The light emitting material of the light emitting
layer is a material capable of emitting light in a visible light
region by receiving holes and electrons from a hole transfer
layer and an electron transfer layer, respectively, and binding
the holes and the electrons, and is preferably a material
having favorable quantum efficiency for fluorescence or
phosphorescence. Specific examples thereof include 8-hy-
droxyquinoline aluminum complexes (Alqgy); carbazole
series compounds; dimerized styryl compounds; BAlq;
10-hydroxybenzoquinoline-metal compounds; benzoxazole,
benzthiazole and benzimidazole series compounds; poly(p-
phenylenevinylene) (PPV) series polymers; spiro com-
pounds; polyfluorene, rubrene, and the like, but are not
limited thereto.

[0149] The light emitting layer may include a host mate-
rial and a dopant material.

[0150] As the host material of the light emitting layer,
fused aromatic ring derivatives, heteroring-containing com-
pounds or the like may be used. As the fused aromatic ring
derivative, anthracene derivatives, pyrene derivatives, naph-
thalene derivatives, pentacene derivatives, phenanthrene
compounds, fluoranthene compounds and the like may be
included, and as the heteroring-containing compound, car-
bazole derivatives, dibenzofuran derivatives, ladder-type
furan compounds, pyrimidine derivatives and the like may
be included, however, the host material is not limited
thereto.

[0151] As the dopant material of the light emitting layer,
aromatic amine derivatives, styrylamine compounds, boron
complexes, fluoranthene compounds, metal complexes and
the like may be included. The aromatic amine derivative is
a fused aromatic ring derivative having a substituted or
unsubstituted arylamine group, and arylamine group-includ-
ing pyrene, anthracene, chrysene, peryflanthene and the like
may be used. As the styrylamine compound, a compound in
which substituted or unsubstituted arylamine is substituted
with at least one arylvinyl group may be used. Examples of
the styrylamine compound may include styrylamine, styryl-
diamine, styryltriamine, styryltetramine and the like, but are
not limited thereto. As the metal complex, iridium com-
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plexes, platinum complexes and the like may be used,
however, the metal complex is not limited thereto.

[0152] The electron control layer is a layer controlling
performance of the whole device by blocking holes from
inflowing to a cathode from a light emitting layer and
controlling electrons inflowing to the light emitting layer. As
the electron control material, compounds having capabilities
of preventing holes from inflowing to a cathode from a light
emitting layer, and controlling injected electrons for the light
emitting layer or light emitting material are preferred. As the
electron control material, proper materials may be used
depending on the constitution of the organic material layer
used in a device. The electron control layer is located
between a light emitting layer and a cathode, and preferably,
is provided directly adjoining the light emitting layer.

[0153] The electron transfer layer is a layer that receives
electrons from an electron injection layer and transfers the
electrons to a light emitting layer. As the electron transfer
material, materials capable of favorably receiving electrons
from a cathode, moving the electrons to a light emitting
layer, and having high mobility for the electrons are suited.
Examples of the electron transfer material include Al com-
plexes of 8-hydroxyquinoline; complexes including Alq3;
organic radical compounds; hydroxyflavon-metal com-
plexes, and the like, but are not limited thereto. The electron
transfer layer may be used together with any desired cathode
material as used in the art. In one embodiment, materials
having low work function; and an aluminum layer or a silver
layer may be used as the cathode material. Examples of the
material having low work function may include cesium,
barium, calcium, ytterbium, samarium and the like, and after
forming a layer with the above-mentioned material, an
aluminum layer or a silver layer may be formed on the layer.

[0154] The electron injection layer is a layer injecting
electrons received from an electrode to a light emitting layer.
As the electron injection material, compounds having an
electron transferring ability, having an electron injection
effect from a cathode, having an excellent electron injection
effect for a light emitting layer or light emitting material, and
preventing excitons generated in the light emitting layer
from moving to a hole injection layer, and in addition
thereto, having an excellent thin film forming ability are
preferably used. Specific examples thereof include fluo-
renone, anthraquinodimethane, diphenoquinone, thiopyran
dioxide, oxazole, oxadiazole, triazole, imidazole, perylene
tetracarboxylic acid, fluorenylidene methane, anthrone or
the like, and derivatives thereof, metal complex compounds,
nitrogen-containing 5-membered ring derivatives, and the
like, but are not limited thereto.

[0155] The metal complex compound includes 8-hydroxy-
quinolinato lithium, bis(8-hydroxyquinolinato) zinc, bis(8-
hydroxyquinolinato)copper, bis(8-hydroxyquinolinato)man-
ganese, tris(8-hydroxyquinolinato)aluminum, tris(2-methyl-
8-hydroxyquinolinato)aluminum, tris(8-
hydroxyquinolinato)gallium, bis(10-hydroxybenzo[h]
quinolinato)berylium, bis(10-hydroxybenzo[h]quinolinato)
zine, bis(2-methyl-8-quinolinato) chlorogallium, bis(2-
methyl-8-quinolinato) (o-cresolato) gallium, bis(2-methyl-
8-quinolinato) (1-naphtholato)aluminum, bis(2-methyl-8-
quinolinato) (2-naphtholato)gallium and the like, but is not
limited thereto.
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[0156] The organic light emitting device according to the
present specification may be a top-emission type, a bottom-
emission type or a dual-emission type depending on the
materials used.

[0157] According to one embodiment of the present speci-
fication, the heterocyclic compound represented by Chemi-
cal Formula 1 may be included in organic solar cells or
organic transistors in addition to organic light emitting
devices.

[0158] Hereinafter, the present specification will be
described in detail with reference to examples. However, the
examples according to the present specification may be
modified to various other forms, and the scope of the present
specification is not to be construed as being limited to the
examples described below. Examples of the present speci-
fication are provided in order to more completely describe
the present specification to those having average knowledge
in the art.

Synthesis Example

<Preparation Example 1> Synthesis of Compound
El

[0159]

L,

(6]
O
N
—_—
P
N
Cl
O O N/g‘
/
y -
O
[E1]

[0160] After completely dissolving compounds of 4.4,5,
5-tetramethyl-2-(spiro[ fluorene-9,9'-xanthen|-2'-y1)-1,3,2-

dioxaborolane (10.0 g, 21.8 mmol) and 2-(4-chlorophenyl)-
4-phenylquinazoline (6.9 g, 21.8 mmol) in tetrahydrofuran
(100 ml), potassium carbonate (9.0 g, 65.4 mmol) dissolved
in water (50 ml) was added thereto, and after introducing
tetrakistriphenyl-phosphino palladium (756 mg, 0.65 mmol)
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thereto, the result was heated and stirred for 8 hours. After <Preparation Example 3> Synthesis of Compound
lowering the temperature to room temperature and termi- E3

nating the reaction, the potassium carbonate solution was

removed to filter white solids. The filtered white solids were ~ [0165]

washed twice each with tetrahydrofuran and ethyl acetate to

prepare Compound E1 (11.9 g, yield 89%).

[0161] MS[M+H]*=613

<Preparation Example 2> Synthesis of Compound O Q
E2
O

i)

QO

Br.

[0166] Compound E3 was prepared in the same manner as
in Preparation Example 1 except that each starting material
was as in the above-described reaction formula.

[0167] MS[M+H]*=511

O.Q <Preparation Example 4> Synthesis of Compound

F4
[0168]
0 Cl
\ NN
N + | -
N
[E2] 0 2
N
2N
[0163] Compound E2 was prepared in the same manner as 0 O
in Preparation Example 1 except that each starting material
was as in the above-described reaction formula.

[0164] MS[M+H]*=601
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-continued <Preparation Example 6> Synthesis of Compound

Cry) ™

[0170] MS[M+H]"=(512)

Cl N
[0169] Compound E4 was prepared in the same manner as Z
in Preparation Example 1 except that each starting material \
was as in the above-described reaction formula. N ’

<Preparation Example 5> Synthesis of Compound

[0171] ) O‘O

(i) o
B\O +
o8
O

N—N [0175] Compound E6 was prepared in the same manner as
/ \ in Preparation Example 1 except that each starting material
cl o _ was as in the above-described reaction formula.
[0176] MS[M+H]*=537
<Preparation Example 7> Synthesis of Compound
3 i
[\ [0177]
O

QL

[0172] Compound ES was prepared in the same manner as
in Preparation Example 1 except that each starting material
was as in the above-described reaction formula. o

[0173] MS[M+H]*=477
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-continued -continued

[0181] Compound E8 was prepared in the same manner as
in Preparation Example 1 except that each starting material
was as in the above-described reaction formula.

[0182] MS [M+H]*=587

<Preparation Example 11> Synthesis of Compound
Ell

[0183]

[0178] Compound E7 was prepared in the same manner as O O o

in Preparation Example 1 except that each starting material /

was as in the above-described reaction formula. B\O +
[0179] MS[M+H]*=(589) O O

(0]
<Preparation Example 8> Synthesis of Compound
E8
N

[0180] |

&
N O
Cl

[E11]
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[0184] Compound E11 was prepared in the same manner
as in Preparation Example 1 except that each starting
material was as in the above-described reaction formula.

[0185] MS[M+H]|*=714
<Preparation Example 12> Synthesis of Compound
E12
[0186]
$ +
O,
0 B
\
0]
Cl N
Y
RN —
N
o) 4
N
[E12]
[0187] Compound E12 was prepared in the same manner

as in Preparation Example 1 except that each starting
material was as in the above-described reaction formula.
[0188] MS[M+H]*=537

<Preparation Example 13> Synthesis of Compound
E13

[0189]

i)
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-continued

[E13]

[0190] Compound E13 was prepared in the same manner
as in Preparation Example 1 except that each starting
material was as in the above-described reaction formula.

[0191] MS[M+H]*=587

<Preparation Example 14> Synthesis of Compound

El4
[0192]
0 O
\
0
Br. N /N
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-continued <Preparation Example 16> Synthesis of Compound
El6

[E14]

[0193] Compound E14 was prepared in the same manner
as in Preparation Example 1 except that each starting
material was as 5 in the above-described reaction formula.

[0194] MS[M+H]*=601

<Preparation Example 15> Synthesis of Compound
E15

[0195]

I\II N\ [0199] Compound E16 was prepared in the same manner
Br . as in Preparation Example 1 except that each starting
§ material was as in the above-described reaction formula.
[0200] MS[M+H]*=612

<Preparation Example 17> Synthesis of Compound
E17

[0201]

@

[0196] Compound E15 was prepared in the same manner
as in Preparation Example 1 except that each starting
material was as in the above-described reaction formula.

[0197] MS[M+H]"=569
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-continued
CF;
F C/

2
\CFg

F C/ 0
NS
o? o N

[E17]

Compound E17 was prepared in the same manner as in
Preparation Example 1 except that each starting material
was as in the above-described reaction formula.

[0202] MS[M+H]*=603

<Preparation Example 18> Synthesis of Compound
E18

[0203]
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-continued
0 NZ
x
N
[E18]

[0204] Compound E18 was prepared in the same manner
as in Preparation Example 1 except that each starting
material was as in the above-described reaction formula.

[0205] MS[M+H]*=614

Example 1-1

[0206] A glass substrate on which indium tin oxide (ITO)
was coated as a thin film to a thickness of 1,000 A was
placed in detergent-dissolved distilled water and ultrasonic
cleaned. Herein, a product of Fischer Co. was used as the
detergent, and as the distilled water, distilled water filtered
twice with a filter manufactured by Millipore Co. was used.
After the ITO was cleaned for 30 minutes, ultrasonic clean-
ing was repeated twice using distilled water for 10 minutes.
After the cleaning with distilled water was finished, the
substrate was ultrasonic cleaned with solvents of isopropyl
alcohol, acetone and methanol, then dried, and then trans-
ferred to a plasma cleaner. In addition, the substrate was
cleaned for 5 minutes using oxygen plasma, and then
transferred to a vacuum depositor.

[0207] On the transparent ITO electrode prepared as
above, a hole injection layer was formed by thermal vacuum
depositing the following compound [HI-A] to a thickness of
600 A. Ahole transfer layer was formed on the hole injection
layer by vacuum depositing hexaazatriphenylene (HAT) of
the following chemical formula to a thickness of 50 A and
the following compound [HT-A] (600 A) in consecutive
order.

[0208] Subsequently, a light emitting layer was formed on
the hole transfer layer to a film thickness of 200 A by
vacuum depositing the following compounds [BH] and
[BD] in a weight ratio of 25:1.

[0209] On the light emitting layer, an electron injection
and transfer layer was formed to a thickness of 350 A by
vacuum depositing Compound E1 and the following lithium
quinolate [LiQ] compound in a weight ratio of 1:1. A
cathode was formed on the electron injection and transfer
layer by depositing lithium fluoride (LiF) to a thickness of
10 A and aluminum to a thickness of 1,000 A in consecutive
order.

[0210] An organic light emitting device was manufactured
by maintaining, in the above-mentioned processes, the depo-
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sition rates of the organic materials at 0.4 A/sec to 0.9 A/sec, _continued

the deposition rates of the lithium fluoride and the aluminum [BH]
of the cathode at 0.3 A/sec and 2 A/sec, respectively, and the
degree of vacuum during the deposition at 1x10” torr to
5x10® torr.

CN HAT]
NCIN\ A
NC N/ & Sy
N\H\CN
CN
[BD]
[H-A]
N
OCLOO CN
(O .
oo oV A
[HT-A] [ET-1-A]
: A OO
[ET-1-B]
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-continued

[ET-1-L]

[ET-1-N]

[ET-1-0]

Example 1-2

[0211] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound E2 was used instead of Compound E1.

Example 1-3

[0212] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound E3 was used instead of Compound E1.

Example 1-4

[0213] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound E4 was used instead of Compound E1.

Example 1-5

[0214] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound E5 was used instead of Compound E1.
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Example 1-6

[0215] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound E6 was used instead of Compound E1.

Example 1-7

[0216] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound E7 was used instead of Compound E1.

Example 1-8

[0217] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound E8 was used instead of Compound E1.

Example 1-11

[0218] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound E11 was used instead of Compound E1.

Example 1-12

[0219] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound E12 was used instead of Compound E1.

Example 1-13

[0220] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound E13 was used instead of Compound E1.

Example 1-14

[0221] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound E14 was used instead of Compound E1.

Example 1-15

[0222] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound E15 was used instead of Compound E1.

Example 1-16

[0223] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound E16 was used instead of Compound E1.

Example 1-17

[0224] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound E17 was used instead of Compound E1.

Example 1-18

[0225] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound E18 was used instead of Compound E1.

Comparative Example 1-1

[0226] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound ET-1-A was used instead of Compound E1.
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Comparative Example 1-2

[0227] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound ET-1-B was used instead of Compound E1.

Comparative Example 1-3

[0228] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound ET-1-C was used instead of Compound E1.

Comparative Example 1-4

[0229] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound ET-1-D was used instead of Compound E1.

Comparative Example 1-5

[0230] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound ET-1-E was used instead of Compound E1.

Comparative Example 1-6

[0231] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound ET-1-F was used instead of Compound E1.

Comparative Example 1-7

[0232] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound ET-1-G was used instead of Compound E1.

Comparative Example 1-8

[0233] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound ET-1-H was used instead of Compound E1.

Comparative Example 1-9

[0234] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound ET-1-1 was used instead of Compound E1.

Comparative Example 1-10

[0235] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound ET-1-J was used instead of Compound El.

Comparative Example 1-11

[0236] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound ET-1-K was used instead of Compound E1.

Comparative Example 1-12

[0237] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound ET-1-I, was used instead of Compound E1.

Comparative Example 1-13

[0238] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound ET-1-M was used instead of Compound E1.
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Comparative Example 1-14

[0239] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound ET-1-N was used instead of Compound E1.

Comparative Example 1-15

[0240] An organic light emitting device was manufactured
in the same manner as in Example 1-1 except that Com-
pound ET-1-O was used instead of Compound E1.

[0241] For the organic light emitting devices manufac-
tured using the methods of Examples 1-1 to 1-8 and 1-11 to
1-18, and Comparative Examples 1-1 to 1-15 described
above, a driving voltage and light emission efficiency were
measured at current density of 10 mA/cm?, and time taken
for the luminance decreasing to 90% compared to its initial
luminance (T,,) was measured at current density of 20
mA/cm®. The results are shown in the following Table 1.

TABLE 1
Lifetime
Voltage  Efficiency  Color ()
(V@10  (cd/A@10 Coordinate Tyq at 20
Compound mA/em?) mA/cm?) (% y) mAfkm’
Example 1-1 El 440 5.07 (0.142, 201
0.096)
Example 1-2 E2 427 5.39 (0.142, 140
0.096)
Example 1-3 E3 439 5.02 (0.142, 148
0.096)
Example 1-4 E4 4.40 4.94 (0.142, 200
0.097)
Example 1-5 ES 439 4.98 (0.142, 126
0.097)
Example 1-6 E6 436 4.95 (0.142, 130
0.096)
Example 1-7 E7 4.30 5.02 (0.142, 159
0.097)
Example 1-8 E8 4.30 5.40 (0.142, 230
0.099)
Example 1- Ell 442 5.10 (0.142, 220
11 0.096)
Example 1- E12 438 5.17 (0.142, 194
12 0.097)
Example 1- E13 429 535 (0.142, 231
13 0.096)
Example 1- E14 429 511 (0.142, 141
14 0.097)
Example 1- E15 432 4.95 (0.142, 130
15 0.097)
Example 1- El6 4.30 531 (0.142, 235
16 0.097)
Example 1- E17 436 4.93 (0.142, 126
17 0.097)
Example 1- E18 428 5.20 (0.142, 199
18 0.096)
Comparative ET-1-A 4.72 391 (0.142, 90
Example 1-1 0.098)
Comparative ET-1-B 4.84 4.01 (0.142, 87
Example 1-2 0.102)
Comparative ET-1-C 491 3.99 (0.142, 91
Example 1-3 0.096)
Comparative ET-1-D 4.88 4.00 (0.142, 55
Example 1-4 0.096)
Comparative ET-1-E 5.01 3.61 (0.142, 75
Example 1-3 0.096)
Comparative ET-1-F 5.15 3.48 (0.142, 60
Example 1-6 0.096)
Comparative ET-1-G 533 3.21 (0.142, 60
Example 1-7 0.096)
Comparative ET-1-H 545 3.20 (0.142, 35
Example 1-8 0.096)
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TABLE 1-continued

Lifetime
Voltage  Efficiency  Color (L)
(V@10  (cd/A@10 Coordinate Tyq at 20
Compound mA/em?)  mA/em?) (x,y) mAfem?
Comparative ET-1-1 555 3.10 (0.142, 62
Example 1-9 0.096)
Comparative ET-1-7 543 3.33 (0.142, 78
Example 1- 0.096)
10
Comparative ET-1-K 5.00 3.60 (0.142, 98
Example 1- 0.097)
11
Comparative ET-1-L 544 3.24 (0.142, 44
Example 1- 0.096)
12
Comparative ET-1-M 541 2.99 (0.142, 50
Example 1- 0.097)
13
Comparative ET-1-N 5.01 3.12 (0.142, 33
Example 1- 0.097)
14
Comparative ET-1-0 5.88 1.97 (0.142, 44
Example 1- 0.097)
15
[0242] From the results of Table 1, it was identified that

the heterocyclic compound represented by Chemical For-
mula 1 according to one embodiment of the present speci-
fication was able to be used in an organic material layer
capable of carrying out electron injection and electron
transfer at the same time of an organic light emitting device.

[0243] Specifically, when comparing Examples 1-1 to 1-8
and 1-11 to 1-18 with Comparative Examples 1-1, 1-2, 1-3,
1-5,1-7, 1-8 and 1-9, it was identified that the compound in
which only one heteroaryl group substitutes in the spiro
fluorene xanthen skeleton as in Chemical Formula 1 had
excellent properties in terms of driving voltage, efficiency
and lifetime in an organic light emitting device compared to
the compound having two or more substituents in the spiro
fluorene xanthen skeleton.

[0244] When referring 1o FIG. 3 and FIG. 4 illustrating 3D
structures of Compounds E3 and E6 according to one
embodiment of the present specification, it was identified
that the molecules of the compounds had a horizontal
structure, and when referring to FIG. 5 and FIG. 6 illustrat-
ing 3D structures of Compounds ET-1-E and ET-1-1, the A
axis and the B axis were almost perpendicular to each other
in each compound identifying that the molecule was very
out of a horizontal structure.

[0245] As a result, when comparing FIG. 3 and FIG. 4
illustrating 3D structures of Compounds E3 and E6 accord-
ing to one embodiment of the present specification and FIG.
5 and FIG. 6 illustrating 3D structures of Compounds
ET-1-E and ET-1-1, it was seen that the heterocyclic com-
pound represented by Chemical Formula 1 according to one
embodiment of the present specification had a more hori-
zontal structure due to a difference in orientation in the
molecular 3D structure. Accordingly, the compound in
which only one heteroaryl group substitutes in the spiro
fluorene xanthen skeleton as in Chemical Formula 1 of
Examples 1-1 to 1-8 and 1-11 to 1-18 had a strong tendency
toward a horizontal structure of the molecule compared to
the compound having two or more substituents in the spiro
fluorene xanthen resulting in an increase in the electron
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mobility, and effects of low driving voltage, high efficiency
and long lifetime are obtained in an organic light emitting
device.

[0246] In addition, when comparing Examples 1-1 to 1-8
and 1-11 to 1-18 with Comparative Examples 1-4 and 1-6,
it was identified that the structure of Chemical Formula 1
comprising spiro fluorene xanthen exhibited excellent prop-
erties in an organic light emitting device compared to the
structure comprising a spiro fluorene group.

[0247] In addition, when comparing Examples 1-1 to 1-8
and 1-11 to 1-18 with Comparative Examples 1-11 to 1-15,
it was identified that the structure of Chemical Formula 1 in
which Arl comprises two or more Ns exhibited effects of
low driving voltage, high efficiency and long lifetime in an
organic light emitting device compared to the structure
comprising one N.

[0248] Theheterocyclic compound represented by Chemi-
cal Formula 1 according to one embodiment of the present
specification is capable of having excellent properties by
having excellent thermal stability, a deep HOMO level of 6.0
eV or higher, high triplet energy (ET) and hole stability.
[0249] In one embodiment of the present specification,
when using the heterocyclic compound represented by
Chemical Formula 1 in an organic material layer carrying
out electron injection and electron transfer at the same time,
an n-type dopant used in the art may be mixed thereto.
[0250] Accordingly, the heterocyclic compound repre-
sented by Chemical Formula 1 according to one embodi-
ment of the present specification has low driving voltage and
high efficiency, and is capable of enhancing device stability
by hole stability of the compound.

Example 2-1

[0251] A glass substrate on which indium tin oxide (ITO)
was coated as a thin film to a thickness of 1,000 A was
placed in detergent-dissolved distilled water and ultrasonic
cleaned. Herein, a product of Fischer Co. was used as the
detergent, and as the distilled water, distilled water filtered
twice with a filter manufactured by Millipore Co. was used.
After the ITO was cleaned for 30 minutes, ultrasonic clean-
ing was repeated twice using distilled water for 10 minutes.
After the cleaning with distilled water was finished, the
substrate was ultrasonic cleaned with solvents of isopropyl
alcohol, acetone and methanol, then dried, and then trans-
ferred to a plasma cleaner. In addition, the substrate was
cleaned for 5 minutes using oxygen plasma, and then
transferred to a vacuum depositor.

[0252] On the transparent ITO electrode prepared as
above, a hole injection layer was formed by thermal vacuum
depositing the following compound [HI-A] to a thickness of
600 A. Ahole transfer layer was formed on the hole injection
layer by vacuum depositing hexaazatriphenylene (HAT) of
the following chemical formula to a thickness of 50 A and
the following compound [HT-A] (600 A) in consecutive
order.

[0253] Subsequently. a light emitting layer was formed on
the hole transfer layer to a film thickness of 200 A by
vacuum depositing the following compounds [BH] and
[BD] in a weight ratio of 25:1.

[0254] On the light emitting layer, an electron control
layer was formed to a thickness of 200 A by vacuum
depositing Compound E1. On the electron control layer, an
electron injection and transfer layer was formed to a thick-
ness of 150 A by vacuum depositing the following com-
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pound [ET-1-J] and the following lithium quinolate [LiQ] _continued

compound in a weight ratio of 1:1. A cathode was formed on [BH]
the electron injection and transfer layer by depositing
lithium fluoride (LiF) to a thickness of 10 A and aluminum
to a thickness of 1,000 A in consecutive order.

[0255] An organic light emitting device was manufactured
by maintaining, in the above-mentioned processes, the depo-
sition rates of the organic materials at 0.4 A/sec to 0.9 A/sec,
the deposition rates of the lithium fluoride and the aluminum
of the cathode at 0.3 A/sec and 2 A/sec, respectively, and the
degree of vacuum during the deposition at 1x10” torr to
5x10® torr.

[HAT]

NC N N
I\\ OC
NC NNy [BD]

[H-A] N
CN
O O * ‘

oo |
o8 3o O
SA Q

L1Q
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-continued

[ET-1-L]

[ET-1-N]

[ET-1-0]

Example 2-2

[0256] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound E2 was used instead of Compound E1.

Example 2-3

[0257] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound E3 was used instead of Compound E1.

Example 2-4

[0258] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound E4 was used instead of Compound E1.

Example 2-5

[0259] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound E5 was used instead of Compound E1.
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Example 2-6

[0260] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound E6 was used instead of Compound E1.

Example 2-7

[0261] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound E7 was used instead of Compound E1.

Example 2-8

[0262] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound E8 was used instead of Compound E1.

Example 2-11

[0263] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound E11 was used instead of Compound E1.

Example 2-12

[0264] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound E12 was used instead of Compound E1.

Example 2-13

[0265] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound E13 was used instead of Compound E1.

Example 2-14

[0266] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound E14 was used instead of Compound E1.

Example 2-15

[0267] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound E15 was used instead of Compound E1.

Example 2-16

[0268] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound E16 was used instead of Compound E1.

Example 2-17

[0269] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound E17 was used instead of Compound E1.

BExample 2-18

[0270] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound E18 was used instead of Compound E1.

Comparative Example 2-1

[0271] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound ET-1-A was used instead of Compound E1.
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Comparative Example 2-2

[0272] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound ET-1-B was used instead of Compound E1.

Comparative Example 2-3

[0273] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound ET-1-C was used instead of Compound E1.

Comparative Example 2-4

[0274] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound ET-1-D was used instead of Compound E1.

Comparative Example 2-5

[0275] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound ET-1-E was used instead of Compound E1.

Comparative Example 2-6

[0276] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound ET-2-F was used instead of Compound E1.

Comparative Example 2-7

[0277] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound ET-1-G was used instead of Compound E1.

Comparative Example 2-8

[0278] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound ET-1-H was used instead of Compound E1.

Comparative Example 2-9

[0279] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound ET-1-1 was used instead of Compound E1.

Comparative Example 2-10

[0280] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound ET-1-J was used instead of Compound El.

Comparative Example 2-11

[0281] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound ET-1-K was used instead of Compound E1.

Comparative Example 2-12

[0282] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound ET-1-I, was used instead of Compound E1.

Comparative Example 2-13

[0283] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound ET-1-M was used instead of Compound E1.
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Comparative Example 2-14

[0284] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound ET-1-N was used instead of Compound E1.

Comparative Example 2-15

[0285] An organic light emitting device was manufactured
in the same manner as in Example 2-1 except that Com-
pound ET-1-O was used instead of Compound E1.

[0286] For the organic light emitting devices manufac-
tured using the methods of Examples 2-1 to 2-8 and 2-11 to
2-18, and Comparative Examples 2-1 to 2-15 described
above, a driving voltage and light emission efficiency were
measured at current density of 10 mA/cm?, and time taken
for the luminance decreasing to 90% compared to its initial
luminance (T,,) was measured at current density of 20
mA/cm®. The results are shown in the following Table 2.

TABLE 2
Lifetime
Voltage  Efficiency  Color ()
(V@10  (cd/A@10 Coordinate Tyq at 20
Compound mA/em?) mA/cm?) (% y) mAfkm’
Example 2-1 El 430 5.09 (0.142, 159
0.096)
Example 2-2 E2 444 5.07 (0.142, 150
0.096)
Example 2-3 E3 432 5.00 (0.142, 149
0.096)
Example 2-4 E4 4.50 5.08 (0.142, 142
0.097)
Example 2-5 ES 434 4.98 (0.142, 130
0.097)
Example 2-6 E6 436 4.96 (0.142, 132
0.096)
Example 2-7 E7 438 5.01 (0.142, 166
0.097)
Example 2-8 E8 4.30 5.20 (0.142, 211
0.099)
Example 2- Ell 4.35 5.01 (0.142, 197
11 0.097)
Example 2- E12 432 5.10 (0.142, 185
12 0.096)
Example 2- E13 428 5.22 (0.142, 200
13 0.097)
Example 2- E14 446 5.02 (0.142, 151
14 0.096)
Example 2- E15 434 4.92 (0.142, 147
15 0.097)
Example 2- El6 437 5.15 (0.142, 241
16 0.097)
Example 2- E17 4.33 491 (0.142, 149
17 0.097)
Example 2- E18 429 5.10 (0.142, 177
18 0.096)
Comparative ET-1-A 4.80 3.89 (0.142, 80
Example 2-1 0.098)
Comparative ET-1-B 487 4.00 (0.142, 76
Example 2-2 0.102)
Comparative ET-1-C 498 3.81 (0.142, 82
Example 2-3 0.096)
Comparative ET-1-D 473 4.07 (0.142, 57
Example 2-4 0.096)
Comparative ET-1-E 5.02 3.58 (0.142, 69
Example 2-5 0.096)
Comparative ET-2-F 5.1 3.44 (0.142, 72
Example 2-6 0.096)
Comparative ET-1-G 542 3.07 (0.142, 54
Example 2-7 0.096)
Comparative ET-1-H 5.46 311 (0.142, 50
Example 2-8 0.096)
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TABLE 2-continued

Lifetime
Voltage  Efficiency  Color (L)
(V@10  (cd/A@10 Coordinate Tyq at 20
Compound mA/em?)  mA/em?) (x,y) mAfem?
Comparative ET-1-1 557 3.06 (0.142, 35
Example 2-9 0.096)
Comparative ET-1-7 547 3.99 (0.142, 78
Example 2- 0.096)
10
Comparative ET-1-K 5.00 4.10 (0.142, 93
Example 2- 0.097)
11
Comparative ET-1-L 540 321 (0.142, 40
Example 2- 0.096)
12
Comparative ET-1-M 542 2.88 (0.142, 44
Example 2- 0.097)
13
Comparative ET-1-N 5.05 3.00 (0.142, 37
Example 2- 0.097)
14
Comparative ET-1-0 5.84 1.85 (0.142, 41
Example 2- 0.097)
15
[0287] From the results of Table 2, it was identified that

the heterocyclic compound represented by Chemical For-
mula 1 according to one embodiment of the present speci-
fication was able to be used in an electron control layer of
an organic light emitting device.

[0288] Specifically, when comparing Examples 2-1 to 2-8
and 2-11 to 2-18 with Comparative Examples 2-1, 2-2, 2-3,
2-5,2-7, 2-8 and 2-9, it was identified that the compound in
which only one heteroaryl group substitutes in the spiro
fluorene xanthen skeleton as in Chemical Formula 1 had
excellent properties in terms of driving voltage, efficiency
and lifetime in an organic light emitting device compared to
the compound having two or more substituents in the spiro
fluorene xanthen skeleton.

[0289] When referring to FIG. 3 and FIG. 4 illustrating 3D
structures of Compounds E3 and E6 according to one
embodiment of the present specification, it was identified
that the molecules of the compounds had a horizontal
structure, and when referring to FIG. 5 and FIG. 6 illustrat-
ing 3D structures of Compounds ET-1-E and ET-1-I, the A
axis and the B axis were almost perpendicular to each other
in each compound identifying that the molecule was very
out of a horizontal structure.

[0290] As a result, when comparing FIG. 3 and FIG. 4
illustrating 3D structures of Compounds E3 and E6 accord-
ing to one embodiment of the present specification and FIG.
5 and FIG. 6 illustrating 3D structures of Compounds
ET-1-E and ET-1-1, it was seen that the heterocyclic com-
pound represented by Chemical Formula 1 according to one
embodiment of the present specification had a more hori-
zontal structure due to a difference in orientation in the
molecular 3D structure. Accordingly, the compound in
which only one heteroaryl group substitutes in the spiro
fluorene xanthen skeleton as in Chemical Formula 1 of
Examples 2-1 to 2-8 and 2-11 to 2-18 had a strong tendency
toward a horizontal structure of the molecule compared to
the compound having two or more substituents in the spiro
fluorene xanthen resulting in an increase in the electron
mobility, and effects of low driving voltage, high efliciency
and long lifetime are obtained in an organic light emitting
device.
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[0291] In addition, when comparing Examples 2-1 to 2-8
and 2-11 to 2-18 with Comparative Examples 2-4 and 2-6,
it was identified that the structure of Chemical Formula 1
comprising spiro fluorene xanthen exhibited excellent prop-
erties in an organic light emitting device compared to the
structure comprising a spiro fluorene group.
[0292] In addition, when comparing Example 2-1 to 2-8
and 2-11 to 2-18 with Comparative Example 2-11 to 2-15, it
was identified that the structure of Chemical Formula 1 in
which Arl comprises two or more Ns exhibited effects of
low driving voltage, high efficiency and long lifetime in an
organic light emitting device compared to the structure
comprising one N.
[0293] Theheterocyclic compound represented by Chemi-
cal Formula 1 according to one embodiment of the present
specification is capable of having excellent properties by
having excellent thermal stability, a deep HOMO level 0f 6.0
eV or higher, high triplet energy (ET) and hole stability.
[0294] In one embodiment of the present specification, by
using the heterocyclic compound represented by Chemical
Formula 1 in an electron control layer, low driving voltage
and high efficiency are obtained, and device stability may be
enhanced by hole stability of the compound.
[0295] Hereinbefore, preferred embodiments of the pres-
ent disclosure have been described, however, the present
disclosure is not limited thereto, and various modifications
may be made within the scope of the claims and detailed
descriptions of the disclosure, and these also belong to the
category of the disclosure.

1. A heterocyclic compound represented by the following
Chemical Formula 1:

L)

X
| /\/)—L—Aﬂ

Gy

[Chemical Formula 1]

wherein, in Chemical Formula 1,

G1 is hydrogen; deuterium; a nitrile group; a nitro group;
a hydroxyl group; a carbonyl group; an ester group; an
imide group; an amide group; a substituted or unsub-
stituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkoxy
group; a substituted or unsubstituted aryloxy group; a
substituted or unsubstituted alkylthioxy group; a sub-
stituted or unsubstituted arylthioxy group; a substituted
or unsubstituted alkylsulfoxy group; a substituted or
unsubstituted arylsulfoxy group; a substituted or
unsubstituted alkenyl group; a substituted or unsubsti-
tuted silyl group; a substituted or unsubstituted boron
group; a substituted or unsubstituted amine group; a
substituted or unsubstituted arylphosphine group; a
substituted or unsubstituted phosphine oxide group; a
substituted or unsubstituted aryl group; or a substituted
or unsubstituted heteroaryl group;

L is a direct bond; or a substituted or unsubstituted arylene

group;
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Arl is a substituted or unsubstituted heteroring compris-
ing two or more Ns; and

n is an integer of O to 3, and when n is 2 or greater, G1s
are the same as or different from each other.

2. The heterocyclic compound of claim 1, wherein Arl is
any one of the following Chemical Formulae 2-A to 2-E:

[Chemical Formula 2-A]

RS
X1 R6
i
X3 =z
x4 R7
R8
[Chemical Formula 2-B|
RI2 X1l
\V )/RB
X9~x10
[Chemical Formula 2-C]
R\I 4 R15
N R16
RI9 —<\
N R17
R18

[Chemical Formula 2-D]

[Chemical Formula 2-E]

R40
R41 X32 R39
I )
Va
R36 X33 = X35
X3
4\ R38
R37

wherein, in Chemical Formula 2-A to Chemical Formula
2-E,

X1is NorCRI1, X2 is N or CR2, X3 is N or CR3, X4 is
N or CR4, and at least two of X1 to X4 are N;

X9 is N or CR9, X10 is N or CR10, and X1 is O; S; or
NR11;

and when X11 is NR11, at least one of X9 and X10 is N,
and when X11 is O or S, X9 and X10 are each N;

X321s Nor CR32, X33 is N or CR33, X34 is N or CR34,
X35 is N or CR35, and at least two of X32 to X35 are
N;
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any one of R1 to RS, any one of R9 to R13, any one of
R14 to R19, any one of R20 to R31 or any one of R32
to R41 is a site bonding to L of Chemical Formula 1,
and

the rest of R1 to R41 other than the site bonding to L of
Chemical Formula 1 are the same as or different from
each other, and each independently hydrogen; deute-
rium; a nitrile group; a nitro group; a hydroxyl group;
a carbonyl group; an ester group; an imide group; an
amide group; a substituted or unsubstituted alkyl
group; a substituted or unsubstituted cycloalkyl group;
a substituted or unsubstituted alkoxy group; a substi-
tuted or unsubstituted aryloxy group; a substituted or
unsubstituted alkylthioxy group; a substituted or
unsubstituted arylthioxy group; a substituted or unsub-
stituted alkylsulfoxy group; a substituted or unsubsti-
tuted arylsulfoxy group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted silyl
group; a substituted or unsubstituted boron group; a
substituted or unsubstituted amine group; a substituted
or unsubstituted arylphosphine group; a substituted or
unsubstituted phosphine oxide group; a substituted or
unsubstituted aryl group; or a substituted or unsubsti-
tuted heteroaryl group.

3. The heterocyclic compound of claim 1, wherein L is a
direct bond; a substituted or unsubstituted phenylene group;
a substituted or unsubstituted biphenylene group; a substi-
tuted or unsubstituted naphthalene group; a substituted or
unsubstituted terphenylene group; a substituted or unsubsti-
tuted quaterphenylene group; a substituted or unsubstituted
anthracenylene group; a substituted or unsubstituted
phenanthrenylene group; a substituted or unsubstituted tri-
phenylenylene group; a substituted or unsubstituted pyre-
nylene group; a substituted or unsubstituted fluorenylene
group; or a substituted or unsubstituted spiro cyclopentane
fluorenylene group.

4. The heterocyclic compound of claim 2, wherein
Chemical Formula 2-A is represented by any one of the
following Chemical Formulae 3-A to 3-D:

[Chemical Formula 3-A]

R>
R2 N, R6
\( n
N
7 R7
R4 RS
[Chemical Formula 3-B]
RS
R2 N, R6
‘ x
&
R3 N R7
RS
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-continued
[Chemical Formula 3-C]

[Chemical Formula 3-D]

Rl RS
R6
N
l
N
7 R7
R4 R$

wherein,

in Chemical Formula 3-A, any one of R2 and R4 to R8 is
a site bonding to L of Chemical Formula 1;

in Chemical Formula 3-B, any one of R2, R3 and RS to
R8 is a site bonding to L of Chemical Formula 1;

in Chemical Formula 3-C, any one of R3 to R8 is a site
bonding to L of Chemical Formula 1;

in Chemical Formula 3-D, any one of R1 and R4 to R8 is
a site bonding to L of Chemical Formula 1; and

the rest of R1 to R8 other than the site bonding to L of
Chemical Formula 1 are the same as or different from
each other, and each independently hydrogen; deute-
rium; a nitrile group; a nitro group; a hydroxyl group;
a carbonyl group; an ester group; an imide group; an
amide group; a substituted or unsubstituted alkyl
group; a substituted or unsubstituted cycloalkyl group;
a substituted or unsubstituted alkoxy group; a substi-
tuted or unsubstituted aryloxy group; a substituted or
unsubstituted alkylthioxy group; a substituted or
unsubstituted arylthioxy group; a substituted or unsub-
stituted alkylsulfoxy group; a substituted or unsubsti-
tuted arylsulfoxy group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted silyl
group; a substituted or unsubstituted boron group; a
substituted or unsubstituted amine group; a substituted
or unsubstituted arylphosphine group; a substituted or
unsubstituted phosphine oxide group; a substituted or
unsubstituted aryl group; or a substituted or unsubsti-
tuted heteroaryl group.

5. The heterocyclic compound of claim 2, wherein
Chemical Formula 2-B is represented by any one of the
following Chemical Formulae 4-A to 4-D:

[Chemical Formula 4-A]
R11

l

N

R12\( / R13

N
R10
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-continued

R12\( >/R13

N—N

RIZ\( >/R13

N—N

[Chemical Formula 4-B]

[Chemical Formula 4-C]

[Chemical Formula 4-D]
RI11

l
RIZ\( 7/1{13

N—N

wherein,

in Chemical Formula 4-A, any one of R10 to R13 is a site
bonding to L of Chemical Formula 1;

in Chemical Formulae 4-B and 4-C, R12 or R13 is a site
bonding to [, of Chemical Formula 1;

in Chemical Formula 4-D, any one of R11 to R13 is a site
bonding to L of Chemical Formula 1; and

the rest of R10 to R13 other than the site bonding to L of
Chemical Formula 1 are the same as or different from
each other, and each independently hydrogen; deute-
rium; a nitrile group; a nitro group; a hydroxyl group;
a carbonyl group; an ester group; an imide group; an
amide group; a substituted or unsubstituted alkyl
group; a substituted or unsubstituted cycloalkyl group;
a substituted or unsubstituted alkoxy group; a substi-
tuted or unsubstituted aryloxy group; a substituted or
unsubstituted alkylthioxy group; a substituted or
unsubstituted arylthioxy group; a substituted or unsub-
stituted alkylsulfoxy group; a substituted or unsubsti-
tuted arylsulfoxy group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted silyl
group; a substituted or unsubstituted boron group; a
substituted or unsubstituted amine group; a substituted
or unsubstituted arylphosphine group; a substituted or
unsubstituted phosphine oxide group; a substituted or
unsubstituted aryl group; or a substituted or unsubsti-
tuted heteroaryl group.

6. The heterocyclic compound of claim 2, wherein
Chemical Formula 2-E is represented by any one of the
following Chemical Formulae 5-A to 5-G:

[Chemical Formula 5-A]

R40
R41 N R39
| N
/ R33
R36 N
R34 R38
R
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-continued
R40
R4l N R39
| N
P R35
R36 N 7
N
N R38
RY7
R4O
R4l N R39
I )
P
R36 N 7~ |N
s N R38
R
R4D
R4L N R39
I )
Z
R36 N 7 |N
N
N R38
R
R32  R4O
R4 R39
AN
P R35
R3 ON 7
N
X R38
R37
R32  R40

[Chemical Formula 5-B]

[Chemical Formula 5-C]

[Chemical Formula 5-D]

[Chemical Formula 5-E]

[Chemical Formula 5-F]
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-continued

[Chemical Formula 5-G]
R40

R37

wherein,

in Chemical Formula 5-A, any one of R34 to R41 is a site
bonding to [, of Chemical Formula 1;

in Chemical Formula 5-B, any one of R35 to R41 is a site
bonding to [, of Chemical Formula 1;

in Chemical Formula 5-C, any one 0f R34 and R36 to R41
is a site bonding to L of Chemical Formula 1;

in Chemical Formula 5-D, any one of R36 to R41 is a site
bonding to [, of Chemical Formula 1;

in Chemical Formula 5-E, any one of R32 and R35 to R41
is a site bonding to L of Chemical Formula 1;

in Chemical Formula 5-F, any one of R32, R34 and R36
to R41 is a site bonding to L, of Chemical Formula 1;

in Chemical Formula 5-G, any one of R33, R34 and R36
to R41 is a site bonding to L, of Chemical Formula 1;
and

the rest of R32 to R41 other than the site bonding to L of
Chemical Formula 1 are the same as or different from
each other, and each independently hydrogen; deute-
rium; a nitrile group; a nitro group; a hydroxyl group;
a carbonyl group; an ester group; an imide group; an
amide group; a substituted or unsubstituted alkyl
group; a substituted or unsubstituted cycloalkyl group;
a substituted or unsubstituted alkoxy group; a substi-
tuted or unsubstituted aryloxy group; a substituted or
unsubstituted alkylthioxy group; a substituted or
unsubstituted arylthioxy group; a substituted or unsub-
stituted alkylsulfoxy group; a substituted or unsubsti-
tuted arylsulfoxy group; a substituted or unsubstituted
alkenyl group; a substituted or unsubstituted silyl
group; a substituted or unsubstituted boron group; a
substituted or unsubstituted amine group; a substituted
or unsubstituted arylphosphine group; a substituted or
unsubstituted phosphine oxide group; a substituted or
unsubstituted aryl group; or a substituted or unsubsti-
tuted heteroaryl group.

7. The heterocyclic compound of claim 1, wherein

Chemical Formula 1 is represented by any one of the
following Chemical Formulae 1-1 to 1-3:

i)

X
| (Gl

a

[Chemical Formula 1-1]

L—Arl
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-continued

[Chemical Formula 1-2]

0 ’\/

G1),

wherein, in Chemical Formulae 1-1 to 1-3,

L, Arl, G1 and n have the same definitions as in Chemical
Formula 1.

8. The heterocyclic compound of claim 2, wherein the rest
of R1 to R8 other than the site bonding to [ of Chemical
Formula 1 are the same as or different from each other, and
each independently hydrogen; a phenyl group unsubstituted
or substituted with a nitrile group; a naphthyl group unsub-
stituted or substituted with a nitrile group; or a biphenyl
group unsubstituted or substituted with a nitrile group.

9. The heterocyclic compound of claim 2, wherein the rest
of R9 to R13 other than the site bonding to [ of Chemical
Formula 1 are the same as or different from each other, and
each independently hydrogen; a phenyl group unsubstituted
or substituted with a nitrile group; a naphthyl group unsub-
stituted or substituted with a nitrile group; or a biphenyl
group unsubstituted or substituted with a nitrile group.

10. The heterocyclic compound of claim 2, wherein the
rest of R14 to R19 other than the site bonding to L of
Chemical Formula 1 are the same as or different from each
other, and each independently hydrogen; a phenyl group
unsubstituted or substituted with a nitrile group; a naphthyl
group unsubstituted or substituted with a nitrile group; or a
biphenyl group unsubstituted or substituted with a nitrile
group.

11. The heterocyclic compound of claim 2, wherein the
rest of R20 to R31 other than the site bonding to L of
Chemical Formula 1 are the same as or different from each
other, and each independently hydrogen; a phenyl group
unsubstituted or substituted with a nitrile group; a naphthyl
group unsubstituted or substituted with a nitrile group; or a
bipheny! group unsubstituted or substituted with a nitrile
group.

12. The heterocyclic compound of claim 2, wherein the
rest of R32 to R41 other than the site bonding to L of
Chemical Formula 1 are the same as or different from each
other, and each independently hydrogen; a phenyl group
unsubstituted or substituted with a nitrile group; a naphthyl
group unsubstituted or substituted with a nitrile group; or a
biphenyl group unsubstituted or substituted with a nitrile
group.
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13. The heterocyclic compound of claim 1, wherein G1 is
hydrogen or deuterium.

14. The heterocyclic compound of claim 1. wherein the
heterocyclic compound represented by Chemical Formula 1
is any one selected from among the following heterocyclic
compounds:

Q0 o
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15. An organic light emitting device comprising:
a first electrode;

a second electrode provided opposite to the first electrode;
and

one or more organic material layers provided between the
first electrode and the second electrode,

wherein the heterocyclic compound of claim 1 is com-
prised in one or more layers of the one or more organic
material layers.

16. The organic light emitting device of claim 15, wherein
the heterocyclic compound is comprised in one or more
layers of an electron injection layer, an electron transfer
layer and a layer carrying out electron injection and electron
transfer at the same time.

17. The organic light emitting device of claim 15, wherein
the heterocyclic compound is comprised in an electron
control layer.

18. The heterocyclic compound of claim 1, wherein L is
a direct bond; or represented by any one of the following
structural formulae:

wherein is a site bonding to the main chain.

19. The organic light emitting device of claim 16, wherein
the heterocyclic compound is further mixed with a n-type
dopant.

20. The organic light emitting device of claim 19, wherein
a weight ratio of the heterocyclic compound and the n-type
dopant is from 1:100 to 100:1.
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